Thank you for submitting your manuscript to the EMBO Journal. I am sorry for the slight delay in getting back to you with a decision, but I have now received the three reports on the paper.
I think that they studied a critical theme in the field of metazoan gut-microbe interactions. Using two different animal models, they can draw an important conclusion in that Lactobacillus promotes intestinal stem cell proliferation in an in vivo condition via NOX-dependent ROS generation. This finding is potentially important in the field. Unfortunately, their data in Drosophila model lack critical controls such as time-course analysis of ROS generation and colonization abilities of different microbes. Furthermore, the experiments with adult midgut system (since adult midgut is best-known system in terms of intestinal ROS generation and stem cell regulation in response to gutmicrobe contact) are not performed at all, which makes it difficult to compare with previous publications in the field and thus unable to evaluate the value of the present work.
Specific comments. 1) In the figure 1, how do fly media contain ROS? 2)In the figure 1, why are the ROS intensities in luminal contents strikingly different among microorganisms tested (e.g., between B. cereus-inoculated and L. plantarum-inoculated larvae)? Do different bacteria colonize gut epithelia with similar density? 3) They inoculated different bacterial cells with 30 minutes of feeding. Are feeding rates similar among different bacterial ingestion? How do they control feeding rates in different bacterial inoculations during 30 minutes? 4) In the figure 1, they should perform a time course analysis following different bacterial ingestion (Lactobacillus ingestion as well as B. cereus and E. carotovora ingestion). 5) How do they know that all gut-isolated bacteria are commensal? Are all gut-isolated bacteria capable of colonizing gut? 6) In the figure 1, ingestion with ~ 10^8 cells of Lactobacillus for 30 minutes does not necessarily mean that larvae were stably colonized by Lactobacillus. Is Lactobacillus-induced ROS generation transient or chronic? As Lactobacillus plantarum permanently colonize gut epithelia, one can assume that ROS generation is chronic. If Lactobacillus-induced ROS generation is chronic, how do they avoid excess oxidative stress? They should examine the ROS level using F1 larvae or adult of L. plantarum-monoassociated animals (that most likely harbors stable L. plantarum colonization with adequate bacterial number). 7) In the figure 1, they stated that " Importantly, contact of the epithelium with the Drosophila pathogen Erwinia carotovora did not induce generation at these time points". They should perform a time course analysis, not a single time point, in order to conclude that commensal Lactobacillus (but not pathogenic E. carotovora) induces ROS in the larval gut. It is important to note that E. carotovora strongly induces ROS generation in the adult midgut (Buchon et al., 2009; Cell Host and Microbe, and Jiang et al. 2009; Cell) . 8) Recently, it has been shown that ISC proliferation and differentiation processes can be observed in response to E. carotovora as well as commensal bacteria in the adult midgut (Buchon et al., 2009; Cell Host and Microbe) . In this context, they should examine E. carotovora and Lactobacillusinduced ROS generation and stem cell proliferation (using escargot-GFP that they used in the present study) in the adult midgut. This is important since the readers can compare any differences between larval and adult system in terms of ROS generation and stem cell proliferation. 9) Recent reports showed that ROS balance in the ISC of the adult midgut is important for ISC proliferation (Hochmuth et al 2011; Cell Stem Cell) . Accumulation of ROS in ISC seems to be important in ISC proliferation. As commensal bacteria can induce ISC proliferation in the adult midgut (Buchon et al., 2009; Cell Host and Microbe) , it raises an important question of whether dNOX is involved in the source of ROS in ISC. They should test whether dNOX-knockdown in ISC can reduce ISC proliferation rate in response to Lactobacillus colonization in the adult midgut. 10)The title of the figure 2 should be modified because there are no data describing ROS-dependent cellular proliferation. 11) In the figure 2, knockdown level for dDUOX and dNOX in the intestine (in RNAi-based knockdown flies obtained from VDRC stock center) should be examined as a control. 12) For the figure 3C and 3D, the statistical analysis should be used to draw a solid conclusion. 13) Page 7, AMPs is not an abbreviation for adult enterocyte precursors.
Referee #2
This interesting paper clearly demonstrates a regulatory connection in the fly and mouse gut that many researchers have suspected to exist, but which had not so far been tested so directly. Namely, the results presented here show that commensal Lactobacilli, but not other bacteria, stimulate ROS production in intestinal epithelia, and that this stimulates (presumably healthy) cell proliferation there. The experiments in both systems are straightforward and logical, and the results support the authors' conclusions in the most striking fashion. To my knowledge these findings are unique, though many other publications touch the edges of this work, suggesting what the authors have found might be true. Although the data presented are very good and represent a considerable amount of work, there are several of instances where quantitative, numerical data with significance tests should be added to support the lovely pictures shown. These and other details requiring revision are listed below.
I also have one general query having to do with the biological relevance of one of the effects shown, which the authors should try to address. For the Drosophila experiments, the authors show reduced cell proliferation after suppression of dnox by RNAi, and they show this in both larvae and adults. If there is reduced proliferation in the gut throughout larval development and adult life, then these guts would be expected to be smaller, or delayed in development, and perhaps defective in other ways. This is not commented upon, but should be. If there is a developmental effect of dnox depletion then this could confound the interpretation of results obtained in the adult (for instance if there were fewer cells). On the other hand, if gut development and homeostatic epithelial turnover in the adult are normal in the dnox-depleted animals, then the importance of the authors' proposed "paradigm" must be questioned. In the mice it appears that the proliferating cells scored (which respond to Lactobacillus) may not be ISCs and TAs in the crypts, but stromal cells or some other cell type. If these cells are not generating epithelium, then the authors' thesis must likewise be questioned. Hence I would request more data or at least discussion of the gut development and homeostasis in the fly, and of the identity of the proliferating cells scored in the mouse. It would be nice to see what the proliferation noted here is really being used for.
Other points to be addressed: 1. Fig 2: the "Ros" images look very nice, but a quantitation of the fluorescence from multiple samples should be presented, with showing means and error. In addition, the panels in many figures labeled "ROS" should be more accurate: hydro-Cy3.
2. RT-qPCR tests need to be done to validate the RNAi's used. Especially the dduox-RNAi, which had little effect.
3. The EdU data in Fig 3C and 3D should be quantitated as in 3A. Also, as noted above, the author should address why the dnox-RNAi did not delay gut development or regenerative growth, if it blocks cell cycling. This could be further teased by reporting on the sizes and cell numbers in these guts at larval and adult stages. 4. Fig 5: again, the pictures look very convincing, but the ROS readout should be quantitated from multiple samples and delivered also as numerical data with error bars. 5. Fig 6: please comment on which cell types are PH3+ in these samples.
6. The mechanism of Hydrocyanine Cy-3 detection of ROS should be described in the introduction. 7. Some of the references for the Drosophila part are incorrect. In general, the first primary research article to document a result or reagent should be credited with the citation.
8. The authors should discuss why they think lactobacilli, but not other bacteria, drive ROS generation.
Referee #3
The study shows Lactobacilli-induced ROS production in a Nox2-dependent manner, using drosophila and mouse intestine systems. Overall it demonstrates quite interestingly that commensal lactobacilli can induce ROS in host, and this is somehow signals to cell proliferation mechanism in the gut. We agree with the reviewer concerns and have repeated the colonization experiments for the tested bacteria to show comparable ingestion. Moreover, we now include new data quantifying colonization of the tested bacteria in fig. 1 and have included quantification of ingestion in Experimental Procedures (page 17 of manuscript text). Quantification was done by dissecting the guts of 5 first instar larvae, conducting serial dilutions, and plating the contents on agar plates. Experiments were done in triplicate for each bacteria tested. We find that germ-free first instar larvae are colonized by between 103 to 104 total cfu per larvae. Our data confirm that comparable numbers of different bacteria elicit differential abilities to induce the deliberate generation of endogenous ROS.
4) In the figure 1, they should perform a time course analysis following different bacterial ingestion (Lactobacillus ingestion as well as B. cereus and E. carotovora ingestion).
Our attempts to feed the entomopathogen E. carotovora to first instar larvae resulted in severe changes in gut pathology with complete destruction of the midgut peritrophic membrane. Instead, we have included a time course analysis of ROS generation following L. plantarum, B. cereus and E. carotovra ingestion in third-instar larvae (see fig. 2C ).
We have also included an experiment in adult Drosophila using L. plantarum and E. carotovra ingestion. These studies show that L. plantarum induces ROS generation in the midgut following ingestion at acute periods following ingestion (up to 4 hours) (see fig 2E) . No E. carotovra-induced ROS generation was detected during the same time period.
5) How do they know that all gut-isolated bacteria are commensal? Are all gut-isolated bacteria capable of colonizing gut?
All bacteria tested in the fly experiments were isolated from the luminal content of adult lab reared Drosophila. It remains possible that some of the isolated bacteria are transient, rather than long term residents.
6) In the figure 1, ingestion with ~ 10^8 cells of Lactobacillus for 30 minutes does not necessarily mean that larvae were stably colonized by Lactobacillus. Is Lactobacillus-induced ROS generation transient or chronic? As Lactobacillus plantarum permanently colonize gut epithelia, one can assume that ROS generation is chronic. If Lactobacillus-induced ROS generation is chronic, how do they avoid excess oxidative stress? They should examine the ROS level using F1 larvae or adult of L. plantarum-mono associated animals (that most likely harbors stable L. plantarum colonization with adequate bacterial number).
This is an excellent point. While, L. plantarum is a well-characterized commensal bacterium in Drosophila, in this report, all of our experiments show that initial colonization with lactobacilli both in Drosophila and mice over a time course of minutes in flies or hours in mice. Thus, our observations are restricted to the acute time period. In light of the reviewer's comments, we have changed the word "colonize" to "ingestion". As far as the effects of chronic ROS generation, ROS generation is rapidly quenched by the action of the Nrf2/ARE system, widely known as a host response to oxidative or electrophilic stress (Mitsuishi Y, Motohashi H, Yamamoto M. The Keap1-Nrf2 system in cancers: stress response and anabolic metabolism. Front Oncol. 2012 Dec 26; 2:200.) The activation of the gstD1-GFP reporter used in the current work is an example of this. The Nrf2 pathway and its role in the management of microbe induced ROS is a topic of a separate line of investigation in our laboratory, and is beyond the scope of the current manuscript. In short, "chronic" or more accurately, "constitutive" ROS generation is likely to lead to a higher set point of anti-oxidant gene expression. (Buchon et al., 2009; Cell Host and Microbe, and Jiang et al. 2009; Cell Thus, the timing of detecting ROS generation in response to E. carotovora ingestion in these papers is over a much longer time frame, consistent with a response to injury. Furthermore, it is important to note that prior description of ROS production in response to E. carotovora contact involved cellular damage and proliferation as an inducer of cellular restitution. While we consider this data to be perfectly valid, and we confirm the cytopathic effects of E. carotovora infection, we stress the events described in our current manuscript occur over a much shorter time span (minutes in Drosophila and hours in mice) and without detectable injury. The distinction between microbialinduced response to injury described in the literature, and our characterization of short effects of commensal contract is discussed in the revised manuscript.
8) Recently, it has been shown that ISC proliferation and differentiation processes can be observed in response to E. carotovora as well as commensal bacteria in the adult midgut (Buchon et al., 2009; Cell Host and Microbe). In this context, they should examine E. carotovora and Lactobacillus-induced ROS generation and stem cell proliferation (using escargot-GFP that they used in the present study) in the adult midgut. This is important since the readers can compare any differences between larval and adult system in terms of ROS generation and stem cell proliferation.
Buchon et al detected increased cell proliferation in the adult gut at 16 hours following the E. carotovora ingestion. In addition, Buchon et al reported induction of apoptosis in the gut of at 16 following E. carotovora ingestion. Our comparative analysis of L. plantarum and Erwinia ingestion in adult flies at 12 hours shows increased cell proliferation only in flies that have ingested L. plantarum, but not flies that have ingested Erwinia. In addition, we did not detect any increase in the number of apoptotic cells in flies that have ingested L. plantarum (data not shown), confirming that increased cell proliferation is not due to ROS generated from cell injury. Unfortunately, use of esg::GFP as a stem cell marker, which requires several hours of expression to allow detectable levels of GFP to accumulate, is not technically feasible for evaluation of the rapid stimulatory effects of bacterial inoculation. Alternatively, we have been able to utilize EdU incorporation to demonstrate these events in the adult fly gut (see fig 3) 9) Recent reports showed that ROS balance in the ISC of the adult midgut is important for ISC proliferation (Hochmuth et al 2011; Cell Stem Cell We have now included experiments where we knockdown Nox in ISC using the esg-GAL4 x UAS NoxIR genotype. We did not detect any major differences in the numbers of EdU positive cells when we knockdown Nox in ISCs ( fig S7) . However, we did observe altered histologic architecture arrangement in the distribution of EdU positive cells. Thus, our data support the conclusion that Nox-catalyzed ROS generation that stimulates proliferation occurs predominately in enterocytes rather than ISCs. The influence of the compartmentalization of Nox-induced ROS generation on stem cell dynamics is an ongoing study within our group and beyond the scope of the current manuscript.
10) The title of the figure 2 should be modified because there are no data describing ROS-dependent cellular proliferation. We have changed the title accordingly. 
11) In the figure 2, knockdown level for dDUOX and dNOX in the intestine (in

I also have one general query having to do with the biological relevance of one of the effects shown, which the authors should try to address. For the Drosophila experiments, the authors show reduced cell proliferation after suppression of dnox by RNAi, and they show this in both larvae and adults. If there is reduced proliferation in the gut throughout larval development and adult life, then these guts would be expected to be smaller, or delayed in development, and perhaps defective in other ways. This is not commented upon, but should be. If there is a developmental effect of dnox depletion then this could confound the interpretation of results obtained in the adult (for instance if there were fewer cells). On the other hand, if gut development and homeostatic epithelial turnover in the adult are normal in the dnox-depleted animals, then the importance of the authors' proposed "paradigm" must be questioned. In the mice it appears that the proliferating cells scored (which respond to Lactobacillus) may not be ISCs and TAs in the crypts, but stromal cells or some other cell type. If these cells are not generating epithelium, then the authors' thesis must likewise be questioned. Hence I would request more data or at least discussion of the gut development and homeostasis in the fly, and of the identity of the proliferating cells scored in the mouse. It would be nice to see what the proliferation noted here is really being used for.
This is a valued comment and we have now included extensive new data using EdU to detect proliferating cells in the adult gut ( fig. 3 and fig. S7 ). Our data in the adult Drosophila is supportive of our data in larvae. A full response to this question is included in point 3 below.
Other points to be addressed: 1. Fig 2: the "Ros" images look very nice, but a quantitation of the fluorescence from multiple samples should be presented, with showing means and error. In addition, the panels in many figures labeled "ROS" should be more accurate: hydro-Cy3.
Quantification of ROS generation has been carried out using densitometry. See fig. 2, fig. 5 , and fig S9.
RT-qPCR tests need to be done to validate the RNAi's used. Especially the dduox-RNAi, which had little effect.
qRT-PCR of transcript levels are now included in supplementary data ( fig. S1 ). Fig 3C and 3D Fig. S5 , marked developmental defects were detected in the gut of 20-day-old myoIA-GAL4 UAS-gfp UASdnox-RNAi flies (Fig. S6) . Finally, myoIA::dnox-RNAi flies are viable up until about 30 days old at 25ºC, but rapidly die thereafter, at a rate significantly faster compared to myoIA::dduox-RNAi, or RNAi control (Fig. S4) . Because the focus of the current manuscript is gut homeostasis and development in response commensal bacteria and ROS, evaluation of regenerative growth is beyond the current scope. (11):2636-50). In our epithelial specific null mouse, epithelial development is not grossly disturbed -an observation we attribute to compensatory stimulation of growth post injury. Overall, evaluation of the effect of Nox derived ROS on the specific kinetics of gut growth and differentiation is a larger topic in our laboratory. Our conclusion is not that the microbiota-induced ROS generation by Nox1 are fundamentally necessary for growth and development, -obviously growth and development do occur in axenic flies and germ free mice, as well as in the dnox-suppressed flies. Our conclusion is that ROS generated by Nox1in response to lactobacilli can beneficially contribute to these processes, which of course is the definition of a symbiotic relationship. Discussion of these issues and direction of further investigation are now more fully addressed in the revised manuscript. We thank the reviewer for bringing this to our attention and have tightened the narrative with respect to the reviewer's comment. Fig. 5 and Fig. S9 . Information has been added to the figure legends.
The EdU data in
Fig 5: again, the pictures look very convincing, but the ROS readout should be quantitated from multiple samples and delivered also as numerical data with error bars. Quantitative measurements of ROS (hydro-Cy3) is now included in
Fig 6: please comment on which cell types are PH3+ in these samples.
We have included much improved new data where proliferation rates in LGG-fed nox-null mice and controls were detected by EdU analysis. Here, proliferating cells clearly coincide with the gut epithelium ( fig. 6 ). In addition, we have now stained sections from these experiments with H&E and counter stained with p-Histone H3 (DAB secondary). We conducted counts of p-histoneH3 positive cells that co-localize within the gut epithelium ( fig. 6 ). For studies in 2-day-old mice, were processing of tissue is more challenging, slides immunostained to detect p-histone H3 positive cells, were also immunostained with beta-catenin; a marker for the gut epithelium. Only p-Histone H3 cells that also stained positive for b-catenin were included in counts ( fig. S12 and fig. S13 ).
The mechanism of Hydrocyanine Cy-3 detection of ROS should be described in the introduction.
The text including the reference to the Hydrocyanine -3 reagent is included in the first paragraph of the results section. This text has been added as well as the key reference (Kundu et al 2009). The mechanism of hydro-Cy3 detection of ROS is described in detail in this reference.
Some of the references for the Drosophila part are incorrect. In general, the first primary research article to document a result or reagent should be credited with the citation.
This has been corrected to the best of our knowledge. We apologize for the oversight.
The authors should discuss why they think lactobacilli, but not other bacteria, drive ROS generation.
This is a question of great current interest and is unresolved. Some preliminary data from our group suggests close adhesion of the lactobacilli to the epithelial mucin layer is necessary, which may facilitate a receptor ligand interaction, or simply increase the relative concentration of a candidate secreted factor.
Referee #3
The study shows Lactobacilli-induced figure 2, and figure 5 .
The time frame of the experiments is unclear. Are the effects short-term or long-term?
Our experiments are short-term acute responses. We include details in the figure legends of the time frame of each experiment. In addition, we now compare gut response to L. plantarum ingestion, with that of the Erwinia carotovora ingestion over the same time-frame. Only L. plantarum induces these responses in the short-term whereas reported responses to Erwinia carotovora occur between 24h and 48h post ingestion (fig 2 and Fig3) .
Is there growth of lactobacilli after innoculation? What is the biological function of ROS increase, does ROS potentiate the further growth of commensal bacteria? Because the short term of the experiments, negligible proliferation is occurring. The events over longer term, (and the possibility of stable colonization (described in comments to
Reviewer 2)) pose interesting questions that are under current investigation. Figure S1 ?) See comments to Reviewer 2, point 3.
Any functional defect in fly intestine stem cells that is grown in germ-free media (possibly due to reduced stem cells
Conversely, ROS depletion affects intestinal stem cell number?
Investigations into the influence of ROS on stem cell dynamics in the ISC microenvironment are ongoing within our research group. See comments to Reviewer 2, point 3 and Review 1, point 9.
Figure5: 6 week old mice surely would have more ROS accumulated in intestine than 2 day old mice? But ROS staining is less than that of 2-day old? Maybe useful to quantify fold increase in ROS relative to the starting ROS level.
The 2-day-old gut remains naïve and subjected to limited bacterial colonization. Ingestion of bacteria would thus induce a stronger response than the gut of a 6-week-old mouse which has already been colonized by bacteria. Furthermore, we now include data showing robust ROSgeneration following ingestion of LGG by a germ-free 6-week-old mouse ( fig S10) . These data indicate that the initial ingestion of lactobacilli in the uncolonized gut induces strong generation of cellular ROS.
In addition, accumulation of ROS in the cytoplasm is controlled by the Nrf2 pathway. Nrf2 pathway activates transcription of anti-oxidative genes which react with ROS in the cell. Thus, ROS generation in the cell may be transient, and it may tightly correlate with Nrf2 pathway activity. These will be the focus of future investigations by our group. See comments to Reviewer 1, point 6.
ROS has been known for a long time to mimic growth factor signaling. What are the signaling consequences of ROS by lactobacilli?
This is an active topic of our laboratory. To date we have published lactobacilli stimulated redox signaling can induce ERK signaling (Wentworth et al. JBC, 2011) -perhaps contributing to the pro-proliferated effects described in the current manuscript. Also we reported that ROS influences FAK activation and the acceleration of epithelial migration (Swanson et al PNAS 2012) , and suppression of NF-kB signaling (Kumar et al, EMBO Journal, 2007) . Concurrent I-CAT redox proteomic experiments are underway in the laboratory to identify other targets of the microbial induced redox signaling.
More general questions:
How do lactobacilli induce ROS via Nox2, via a secreted factor etc? As stated in Reviewer 2, point 8: Some preliminary data suggests close adhesion of lactobacilli is necessary, and may facilitate a receptor ligand interaction, or simply increase the relative concentration of a candidate secreted factor.
How is ROS levels regulated/counteracted by host?
See comments to Reviewer 1, point 6 describing other work in our laboratory on the activity of the Nrf2 pathway in the gut.
2nd Editorial Decision 12 September 2013
Thank you for submitting your revised manuscript to The EMBO Journal. Your study has now been seen by referees #1 and 2. As you can see below, both referees appreciate the introduced changes and support publication here. There are just a few loose ends to tie up before publication here. The referees have a few remaining point to address in a final revision. I presume that you have data on hand to respond to the last issues, if not contact me and lets discuss further what is needed.
REFEREE REPORTS
Referee #1
I appreciate that the data are greatly improved in many aspects. I still have some points that should be clarified before publication. 1.Previously I requested to examine the ROS generation in the L. plantarum monoassociated gnotobiotic Drosophila. However, I could not find the data in the revised version. They argued that they examined the ROS generation in a very short time frame following Lactobacillus ingestion. However, this situation does not reflect the normal physiology of the Drosophila because Lactobacillus chronically persists in the gut epithelia during the life cycle of the Drosophila. Therefore, it is important to see the effect of Lactobacillus when colonized animal gut. 2.They showed that L. plantarum, but not E. carotovora, induces ROS (H2O2) generation in a short time period (up to 4hr) in a NOX-dependent manner. However, recent report by Lee et al (Cell 2013, 153, 797-811) showed that E. carotovora, but not L. plantarum, induces ROS (HOCl) generation in a short time period (from 2 hr) in a DUOX-dependent manner. How do they explain the difference? Is difference due to the detection of the different ROS (H2O2 versus HOCl)? It is possible that L. plantarum induces NOX-dependent H2O2 in an optimal level to modulate the cell signaling but does not induce DUOX-dependent HOCl that may provoke chronic inflammation. This issue should be discussed. 3.In the same context of the above point-1, It would be good to see the esg-GAL4::UAS-GFP marker in the L. plantarum-monoassociated animals. 4.In the section of experimental procedure, they described that "first instar larvae were transferred into another petri dish containing ......... After 2hr, the intestinal tracts of the first instar larvae were dissected...." What is the exact time for the bacterial ingestion? 30 min or 2hr? In the text, they said that ingestion time is 30 min. This should be clarified. The method for the bacterial feeding in the adult fly should be also described in the method section.
Referee #2
The author's have added lots of new data to the revision and addressed most of the reviewers' queries more than adequately. The paper is markedly improved and is, overall, a very nice work that should be widely appreciated.
However, I still have one general query that was not explicitly addressed in the revision or authors' response. It's a potentially important point. The authors show reduced cell proliferation in the Drosophila gut after suppression of dnox by RNAi, and they show this in both larvae and adults. If there is reduced proliferation in the gut throughout larval development and adult life, then these guts would be expected to be smaller, or delayed in development, and perhaps defective in other ways. This is not commented upon in detail, but should be. (there is one sentence on page 9: "markedly altered enterocyte histological architecture was detected in dnoxIR compared to control flies." If there is a developmental effect of dnox depletion then this could confound the interpretation of results obtained in adults (for instance if there were fewer cells). On the other hand, if gut development and homeostatic epithelial turnover in the adult are normal in the dnoxdepleted animals, then the importance of the authors' proposed "paradigm" must be questioned. Since the MyoIA-Gal4 driver used in these experiments was not conditional, there is very likely some developmental effect on the gut. This needs to be commented upon, and ideally characterized, for instance by counting numbers of the different gut cell types present. This is my only substantive issue with this nice paper and, after it is addressed, I would support publication. As we show in Figure 2E , initial ingestion of L. planterum in adult germ free animals induces ROS generation over the short-term (up to 4h). We appreciate the insight of the reviewer in posing the question of the influence of long-term L. plantarum monoassociation. However, characterization of long term L. plantarum monoassociation, or any chronic source of increased ROS, is far more complex due to the induction of anti-oxidative Nrf2 pathway-responsive genes. We detect the activation of the Nrf2 pathway using the anti-oxidant response element (ARE) gstD1-GFP in figure  2E (lower panels). Nrf2-responsive genes have anti-oxidative properties which counter the levels of ROS generated in response to bacterial contact, thus forming a spatial and temporal relationship where ROS levels (and cell proliferation) are dynamically modulated. The characterization of the long-term effects is a topic of an ongoing and entirely independent investigation, and we feel that this phenomena requires a separate manuscript to adequately describe. Nevertheless, we now include the following new text in the discussion to address the reviewer's comment.
New text (page 13):
In addition to ROS-generation, we also detect activation of the Nrf2 pathway-responsive and ROSsensitive anti-oxidant response element (ARE) ( Figure 2E, lower panels) . The Nrf2 pathway induces the upregulation of a battery of anti-oxidative genes that counterbalance ROS levels in the cytoplasm (Mitsuishi et al, 2012) . Thus, ROS-generation following long-term colonization with lactobacilli is likely to be spatially and temporally variable, where ROS levels (and cell proliferation) are dynamically modulated. Lee et al (Cell 2013, 153, 797-811) We thank the reviewer for brining this to our attention. Lee et al (Cell 2013, 153, 797-811) Lee et al (Cell 2013, 153, 797-811) that HOCl generation in response to 2 hours E. carotovora ingestion has a markedly different distribution in the midgut compared to our observations with L. plantarum/Nox. We now compare and contrast our data to Lee et al in the following discussion paragraph .
They showed that L. plantarum, but not E. carotovora, induces ROS (H2O2) generation in a short time period (up to 4hr) in a NOX-dependent manner. However, recent report by
New text (page 15):
'It is important to contrast our results to recent studies that report the generation of HOCl in the gut following 2 hours ingestion of E. carotovora by a Duox-dependent mechanism (Lee et al, 2013) . HOCl generation is formed from hydrogen peroxide and chlorine by the enzyme myeloperoxide (MPO) . In addition, the R19S dye used by Lee et al 2013 is sensitive only to HOCl (Chen et al, 2011 , whereas the hydro-Cy3 dye used in our studies is sensitive to a broad range of ROS (Kundu et al, 2009 Again as in point-1, we appreciate the insight. However, using the esg-GAL4::UAS-GFP marker for a long-term experiment is not entirely feasible. In our experience, GFP generated in midgut stem cells under esg-GAL4::UAS-GFP is also detected in their enterocyte progeny after a few days (see diagram below). Importantly, germ-free flies also develop, albeit at a slower rate, and their enterocytes also become GFP-positive. Thus interpratation of proliferation rates over longer periods using esg-GAL4::UAS-GFP would be confounded. Investigating homeostasis and specific signaling events in the intestine in the context of bacterial monoassociation, and in the context of depleting Nox-generated ROS requires extensive analysis, and as stated above, requires a separate manuscript to adequately describe. Figure 1 . Confocal image of the adult Drosophila midgut of genotype esg-GAL4, tub-GAL80ts UAS-gfp. Drosophila were raised at 18ºC until 5 days old, and then shifted the permissive temperature 29ºC for 10 days. Note detection of GFP in both intestinal stem cells (ISCs, small nuclei) and in their Enterocyte (EC) progeny (larger nuclei). 
